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[#«*] mmn. 

[£3#-^] KNB1030005 

[tifflB] ¥$U5^ 6J327B 

[fc-cft] #Sftfgf IS: 

immMVffrm] G09G 3/20 

[£BrX-li©Br] ^K^PTtTMR2|cji2TB 5#5# 

[ft*] ±# ftife 

[ffi^fXJie^f] ^:M^PTfi^»2Ti 5#5^- 

[«S0#-^] 000001889 
[ft*Xt±*fa] 

[ft«A] 

[»J#-^] 100104433 

[#a±] 

[ft*Xf±*#>] si it- 

[#»o^] 

[i^£i|«#^-] 073613 
[Mtt&m] 21.000R 

[&#*] W«H« 1 

[»#*] Hffi 1 
[»#*] 1 

I^ISSe^*^-] 0001887 
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&M 2003-185542 ^- v : 

>isx*&*yvmfrb*yvmK%2>mfflt, mfe&± *> 2ofot^ifay 
y h v¥7.>?m&<n>%\ b7>yx?tf*>mmfrb*ytfim^%2>&fflttfm 

& £> & v > «fc ^ £ mfiim K K3e £ ti X v » & - t £ tt-SHtfl K gtfR <7) ^ 
[If *S4] fulfill 1 HIS&SBfi, HufBlll h7>y^^oy-hii!5^ 

[iff^ 5 ] fifties 1 h 9 > * or- h t y-7, t <Dm tcf±, 
m^tix^^z t^mwit-fhtn^ 1 ~4 <do 1 ^tcief^^ 

[m3tm 6 ] huI£^ 3 F7>yX^li, huIS^ 2 F7>y^? >tm 
(r>t^\z^ frgES&i b7>i?7s9Z*7fcmz^&®.1feZ^hc\t*i$mt1r 

[lit*® 7 ] ^4: < t i> mum 1 h =7 > * . huIB^ 2 F7>y^n 
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#11 2003-185542 ^- v : 

[ffi^8] < <!: i>m%Zmz h7>yX^li, 5>^cmfClft«M£ 

®&ummztir^*z> z t zmwit-t&m^ 1 ~ 8 <o^ 1 m^m 

[f&a^ffiMffl&l^] 

[0 0 0 1 ] 

^commit, t/^iciL, ->7 m^v^^ mmm ^tzm^m^ 

[0 0 0 2] 
[0 0 0 3] 

mi 3(i, ^^^-^ms&^-i-tf v-7 h w^fmn^m 

EMI 0 1 a t&t)mm&^> 1 0 2a <h Ci o -C*j£; £ tirv^o £ fc. 2 |£ 
I«7)y7 M^>?;* i OObii, A^HEiM 10 1b <h tb^ffliJUITO 1 0 

2 b ttC<fco-Cf#J&£;MTV^ 0 
[0 0 0 4] 
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mm 2 0 0 3 - 1 8 5 5 4 2 ^- v : 3/ 

r 

lSI^->7 h VVAtmi&l 0 0 a Zm&iT&XMmfen lOlalt n 
f^^;vh7>y'X^NTl 0 1 Jsi^NTl 0 2t, giC 1 0 1 t , jfifctR 
1 0 1 t*^A,X^Z> 0 J^T> ^&fl?Offtl^;fcv>Tfi, nft^^h^'/f 
^^NTl 0 1 &<fc X/N T 1 0 2li, -eti-Tti. h7>y^^NTl 0 1 *5 <fc 
NT 1 0 2 ttta 0 F7>y^MTl 0 1 <£> V-*(±/ - KND 1 0 1 

>y^^NT 1 0 \<DY- YK\*?u tm^CLK l«|££*i& 0 ^fiC 1 
0 1 <D— JjWWiS- KND1 0 1 KSMSStiTv***: <b ffe^«St±^ffl!l 
SfiVSSIiiSi^^tv^o h 7>y^^NT 1 0 2 0V-^liSffll 

ftV S Si:»iRSnt^-6 ttblZ^ KU>f Xiy- KND 1 0 2 i:gi?nt 

JfifctR 1 0 1 <D—Jj1£=fttS- KND 1 0 2 KSMfcSfi-CV** £ tc, 
i&yj^T-fiiEllijmfiVDDH^M^tiTv^o ^L"C, h7>y^^NT10 2 

[0 0 0 5] 

lgg©y7 h l/yX^Hl 0 0a ^fS^i"^ m^ffiiJIUM 1 02a 
(i> nft^JVF7>y^^NT103i, J&#lR 1 0 2 <t &-g-A,T-^&o fcHf 
, fi£3|5tt*Oj8iWUiJV^-Cti, nft^;H7>y^^NT10 3li, f-7>y 
X^NTl 0 3 fcffc1-&o h^V^^NT 1 0 3 <T> V -X {i^ffiijmfi V S Stc 
Sit £*iTv>£ t Kl/>f KND 1 0 3 iZ&fcZ tlX \f & 0 fflfc 

R 1 0 2 KND 1 0 3 KSM*$*LTV>& £: 1 i> ffc£3«m± 

iEffiijmfiVDDU^M^tLTv^o f U, h 7>y^^NT 1 0 3 tj&tfiR 1 
02i:CJ:ot, >f * HJ£&7& ? $£j&£ *iTv>& 0 

[0 0 0 6] 

2SI»v7 h l/yX^^UEL/;mi^)y7 h Uy^^HI 

ZtiX^&o itz. &$k&K$iW2titzAUm®&U<r> b 7>y^MT 1 0 1 
<oy- h Kf±±IBLfc J: (:^o 7 tm^C L K 1 TWHtf&SfL* 1 1 fcK, 
^UMSfi^ti^A^ffiiJUIS&^O h 7>y'X?NT 1 0 1 or- h Kt±* n y y*lf 
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#gjg 2 0 0 3 - 1 8 5 5 4 2 ^- 'J : 4/ 

f CLK2«$tL-?. 0 
[0 0 0 7] 

0 1 4(i, HI 3 i:^L^*«y7 h U * @j&eo * ^ 

HI 1 3 & XZfm 1 4 £#BSLT, |^*<7)v-7 Mx ^US&coiti^ 

[0 0 0 8] 

* Mf^S Tt^H COI, ^D7^j|fCLK 1t5> ? 

H1/^;h:^^.o :tit:J:^ lSl<?)->7 M/y^^TOl 0 0 a i:^v^, 
F7>y'7^NTl 0 1 >WMl-% ZttbtZ^ /- KND 1 0 1 (DmtLtf 
Hl/^/H:±#t^OTF7>yX?NT 1 0 2 tf* >VtW-^% Z>o Z<Dtz*b, 
J — KND 1 0 2 (DmtLtfh l"<;W;fg;T-r&<7)-C h5>^^NT10 3 
7Rtgjc^^ 0 -e^f^ KND 1 0 3 (Dmii&H V"<)l'iZ±g--fZ><DT 1 
S|(0-/7 h lx^^^[US§l 0 0 a^^H U^^(Dtht)in-^S R l^aiTJ^ti^ 
o tm^c L K 1 tfH ]y^<)UX-$)^mmiZ^mmC iou:h W< 

[0 0 0 9] 

frl^ 9 n y tm^C L K 1 7> ? L U^JUC^-Bo dtUCJ:^ 
Uv**H]g&l 0 0 a Kfc^T, h7>y7;^NTl 0 H s t7tiC4^o - 
<7)f£> X*- Mt^S Tt) ? L ZZX\ h 9 > y'7 ?NT 1 0 1 # ? 

*-7#cgn;&o££ Ltt, y - knd i o i e>ntiL&&mc i o i iz^mzti 

2 (i*>^Ui£9#£*i&o z<ntztb, y-KNDi 0 2OtOT^n:± 
#L4W F7>y7>^NT10 3 MKiL U^^O-g-ig-3& , tt|&$ ft 

«»t*o h 7>y7,^NT 1 0 3i)^yAKW^$mZP-Z><7)-Q\ 1 

^g<7)^>-7 h Vi/*9m& 1 0 0 a^f>H^O(il^SR 1 75 ? tti77$tt^ 

[0 0 10] 

^n -y ?lf4f-CLK275 ? Hl^,MC&& 0 Cfttcj:*K 2g|Oy7b 
lxv*?[Hg§l 0 0 bi:iilg§Oy7 h U^^IKl 0 0 a OH U^;K7>£ii 
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Mf SR 1 &At}2ti2><DX\ ±ULfz l&B<Di/y h VV 7, ?|US£ 10 0a 

H l/^l/OtiKTJlf-^S R 2i)-&?}ZtiZ> 0 
[0 0 1 1 ] 

,I<7)f|L ^ D y tm^C L K 1 ^SSH VOVKtt&o ztuzxt), ll&gO 
•>7 M^v^^Ej^l 0 0 at:fc^t, ^^y^^NTl 0 1 t!> ? * 
& c >r<7)[^, /- knd l 0 l (Dmmtx?- Mf-^ST^L 
i:J: <9 L l^;W;jg;Ti--£>o -*UCj:f9, h 7 > V7, 9 N T 1 0 2 t!> ? * 

^<7)7^a6, 7 - KN D 1 0 2 Otfi^H l/^JK:±#t h 7 > 
^NTl 0 3^t>ttii:^^ o -e<7)ISm> y- KND 1 0 3 om&^H 
^tL lx^;W^f6:T-^&<7>"e lgSOv7 h V V7. ? 0S& 100a L 

^m^it^s r 1 75 ? m^$tL^ 0 

[0 0 12] 

±IS<7) J; &E!jfj^ J: o t, ->7M/ ? Hg£^ 9 4 \ y 7<D v -7 

b L^H I^A-<7)tii7j4=-5§- (SRI, SR2, S R 3 •••) # 5 l«-&tti7J $ ti&o * 
L"C, -e<7)H lx^;K7)ttl7j{f-^ (SRI, SR2, S R 3 •••) (Cj£^ LT * >"f 

[0 0 13] 

[3M»:$cM 1 ] 

gwriEwm r^iftv^xoMj , *-M±mm, 1 9 8 5*mj? 

25B, pp. 184-187 
[0 0 14] 

LfrLKtfh, m 1 3 (3L/:ft*Oy7 h^v* ^E|g&T*«±, ^»->7 
h Vv*?lIIi&^m#£;ft&m2Hf^- (fcfcx.fcir, SR3) ^ J L1/^;M^H 

^ai^ffi-^ (fcfcx.WT, SRI) ^Hly^O^^hLU^O^^^^mmt^m^^ 
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mm 2003-185542 ^- v : 

[0 0 15] 
[0 0 16] 

fflfcSMiSfU *n>y ^«-5-HI&«fLr*>i-4*l#mS[0*l 
[0 0 17] 

h 7 #tS<7>£ Ii:v7t- l/vX*|Ili&;^m#£ft&{I-5§-£iI2i 

X ? 7> ? :t >#c^T\ ffifc& X 0 2 o hu <7)|&<7) v -7 hi/ v * * ®{&<7>ig 1 F7>7 
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mm 2 0 0 3 - 1 8 5 5 4 2 ^- 'J : 7/ 

>r y f> * 7 vim izzzmmt &zt z t &x § 

t &"C § &o i fc* Si h 9 > y* or- h £ ? n y 9 m-%-*m&lT2> ?Uy 

vim nMM'&ffitimtL&v&K, mi vts 9<nr-v mitt^mr lm r & z 
t *mu\-tz>zttfx^z><Dx% *7ffl&\z$mztitin\ h7>-/xH s t> 
ymiz%&t^7mmttnmir2>zt&T~&2>o z<Dtztb, mi v^yvT.? 
tfmwjftirzzuzmmLx, ->7 vvv^^m^^m^^^z^^z 
tzwm-tz>zttfx£2>o z<d&^ is? M^v^^ias&o^^^m^M-t 
\zmm-fz>mi%<v%it*wm-rz>zttfxhz> 0 ttz, mi Fr/-^^ m2 
h jyvTsf&xTfms h7>i;x?zmim>mMi<zftmi-z>ztiz£^x, 2 

[0 0 18] 

H^y^^Ml h 7 > y X ^ t >M C ^ t , mfc 

&£IQ 2o|ffOt^y7 h U-yX?m&e>mi h7^y^^^t>»f>t7 

1"*Ui\ df5£j£<fc *) 2 0Htj<7)^^)7K¥^-r y 74*^1 T- 
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[0 0 19] 

yV^9<DY- Y t 9 n y tm^J&tcDm^&WiZtl, 0 3 h^'/^^iH 
•y * fi-^BI £01 Y^yV^9(DY~Y t(Dm -eWtLWmffit & £ ri*H> it $ ft 

sot-, inc, 01 h 7 >y*9<7>Y- h-v-*mmj±z L£^mw.j±&±. 

*<> £ftKJ:!K filHtc. 01 F7>y^nt>« 

[0 0 2 0] 

vmv>m niii^iv^^ to wan n ^ ft & m# k Ltt>t^i4 

1^ > * & £ <b o -0«t -9 KWjfc-ffttf, 0 3 h7>y^^ti4 h 
7 > 9 1 T^PJBfC :* ^SCt^^t, $ 3 h 7 > V 7. 9 t 0 4 

S^ <h75 ? -e#-5> 0 
[0 0 2 1 ] 

h t v-^fc^iajtzfi, S»7& ? $M^£ftTv*£ 0 :<7) J: 9 £fl|j£-rfttf % 

. §*a f «Ma$ftfc»i \ *7vv7s9<n>¥- h-v-xmm&zmwirzxiitz 

, 01 h 9 >v^^OV-^mfiO±#i^(ijg:TH#oT, 01 F7>y^? 
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T£-£2>ZttfX£Z> 0 
[0 0 2 2] 

2 h 7>v*?^ mi h 7>isx?z*7wm^-r2>mmz 

LxmimtLtw,2mtLt(D?% \znmwmmnh ztz ^±-r &z.t &x % h 

o 

[0 0 2 3] 

±tz-<Dmmt<z£2>m7r;mmzio^x, tn<ii, &%<ti>mi h?yp 

* ? > W>2 Xfm 3 h 7 y 9 (i. p m<7)MW^]MM h?y v 

7s*?xibZ>o COiTMttili; pl<7)«#^fl h =7 y *fi, nl« 
*#^M fyyy^^I^^ LDD (Light ly Doped Dr 
a i n) m^Z-f2>'&Wtf%^<7>X\ ^ii7°n -b* £ J: <9 ffi^bl"^ C <h £ 

& o 

[0 0 2 4] 

1-*U2\ ^3 h ^^v^^nen^n^tL^mffiti, 20^- niia 

tm2m&t<Dm&m±v i>'hz^mj±&mnzti2>o ztuzx^o. m3v?y 
i?x?izmi'mtiLtm2m.tiLt<Dm.iiLm£ ^ i>±^^^<4 Txmi±&muztiz> 
z\t^mLx, m3 Y7yv7.?<Dm&tf£itir&^ttimmznz><nx\ > 

[0 0 2 5] 
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mm 2 0 0 3- 1 8 5 5 4 2 ^- v : 10/ 

£^2fcv>£2|sli&»j& s RB$*i-Cv>*o d co «t o K«j£1-*uif % m^ffiOKKfi 
£*L£fH 1 0Kia5fcA^1H!IUBeit$tL^:»2|lIK«|St *-g-trv7 h VV?\9Wk 

[0 0 2 6] 

(* i mmnm 

2fi, HI ^L^mUJfe^twi^fK^^ffioH K?>f'**«J&-*-*-> 
7 h *EIfttf>|5|B§l2IT£>£o EI3(i, 2o<7)f-MI^npft^ 

[0 0 2 7] 

it\ II 1 *#JS LT, dcofjl 1 Hflfli, |g«5 0 _LK, 1 tfWt 

lt^tLTV^ 0 ilWi^lCii, 1 MSf5^*J&£^L-Cv*& 0 d<7) 

t^;^7>y'X^2a, Ifli2 b, 2 b K*t|pJBEtt $ 

2 n*ji<7>itipj«ffi2 c , wmwm2 b t*ti^mfe2 c t<r>m~wfczntzWL& 

2 d, £«fctf\ MSj^»2 e CJ;otiI$iiTv^ 0 fit, p^*;i/ h 9 
* 2 aOV-^li KM >*&KgM£S tirv^ tt^t:, KM >t±®# 
1S2 b & «t U^Sto^m. 2 c ClSc$fttv»-6 0 IWpfir^ h 9 * 2 

[0 0 2 8] 

IBSd (3fe3fc) t*fc*0*^>f7f (HSW) 3£5iCKH K9^f '<4ri*lS:ttfc 
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mm 2 0 0 3 - 1 8 5 5 4 2 ^-v : 11/ 

1 -Ct±-en«b SrflUsfei-* v7 h l/y'X ? £ 2 o<7) LTV>£ri*\ ®if<7)l$cK 
fcDfc&/iitKS$*i-o>4 0 o<WSBK(i. mm I C 6**18:11$ 

tLTv^ 0 CWI»)IC6I±, M#H^laIK6 a i3 J: CKm^IH^ 6 b S:fiix.Tv> 
4o lEKl IC6^<bH K9>f tTr'^ft-Jg-V i d e o. * * - Ma^H 

ST. ^n^ifHCLK, iEHljmfSHVDDiSi^fflljmeHVS S« 
£*i& 0 itz, mW) I C 6 frh V K9>f^<5^H, ? tf y 

^ifVCLK, ^-rmENB, iEfltfiVVDDUJi^llttiVV 
SS^#&$tL* 0 fcfc, jEltffiHVDDIi, rH2i|{£J O— ^Jt? 

*I9> tilfiHVSSli, #f§9§<?> \%\W$L\ (D—m-C$>2>o 
[0 0 2 9] 

tfc, 02^#bslt, HK7^^"4(7)rtg|5(:ii, IMOy7 H/yX^IH 
§4al, 4 a 2*3*0*4 a 3 rt ? f£tt <b*iTV>£ 0 &is, HI2T*{± > EIM<7)ffiB& 
ffc<7>£i6, 3gOv7 Yi/VTs 9m%h4 a K 4 a 2 is «t 4 a 3 Oc^EJtf LT 

Vi/XfU&A a 1 14, A^ffiHlSSa5 4 b 1 is «fc ^tb^ffllJ®^ 4 c ICiot 
[0 0 3 0] 

Iil^)y7 h \si?**m$&4 a 1 OA MUM 4 b 1 (i, pft^;v h 9 
>v**PTK PT2i5«tW f PT3t. ^ t - Kii$tif:pf t^^F? 

K4al OfflZMMIIlg&SM c 1 tt, ATJfiJIUMH b 1 t|SMi, pft^^by 
>y7>^PT 1, PT2, PT3*5«fcO f PT4 §1C 1 £&-^A,-C^&o & 
is, pft^^hy^y^^PTl, PT2, P T 3 is «fc P T 4 (i, ■ZtiZ'ti 
, Til hyyy^^J , f$2 h7>y"X^J , ri3F7>yX? 
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%Fffi. 2 0 0 3 - 1 8 5 5 4 2 v : 12/ 

[0 0 3 1 ] 

iiiiiitit *^jiM4 c k±, A^fliniM4 b i tm 

& »K ft 1 0 0 k a^jg^i^ff^ilfiSR 1 ££<blC^-Ci/>& 0 
[0 0 3 2] 

ifc, ilHifitii, A^WJIIIB&SIU b 1 fcJ:tm#ffillll(&«U c 1 Km 
IfhtifzpJ-v^frV^^'sAjrPT 1 -PT4 giC 1 £f*J&-f & p ^ ^ 
TW^7 > ? £ (±, i"^T p MOM O S h y > v * * (m#?**M h7> v 
H^^TFT (IIb7>yX^) Hiotii^tv^o WT, p 
ft^;H7>yX^PTl-PT4lt -etL-TtU h 7 > ^PT1-PT 

4 tfo-r&o 

[0 0 3 3] 

£ fc, Si »f^tf(i. h 9 y V* ? P T 3 £ X ZfP T 4 (i, EI 3 tc^-f- <fc 
^tt-etU Hv^cm^:^^M^ti/z2o(7)^- h«^9 1 £,£(79 2 £ 

^-hm®9 2(i, ^ti-Ttu — y70^-^^;wfllt9 1 c & X Tftfofivy^f- -Y 
M9 2c±C, ^- h«!9 0 ^LtM^tLO^o fit, -77^^ 
■V^Hf*^ 1 c(i, — 77<7) V-^fHt9 1 a <b-7j<7> Kl/^f >SI*t9 1 bttc 
J: •? K?FM£*iTjo *K ^77<7)^--v^;l/fI^9 2 c (i, It&yjO V-*tI 
M9 2 a tWJj<D K W >|^9 2 b £ *i& J: d tiT^o £ £ 

. KW^ >im9 1 b i: V-^fIlt9 2 a *®cWIWMKJ: i9lf|j&£ 

[0 0 3 4] 

-e-LT, IH2 C^i-J: ^ tc, A^HJJHli^^4 b lCfe^T, F7>vX?PT 
1 <?>V-X(2/- KND 2 ^^£*LT^&<h t fcK, K W >tift{PJJ«f£H V 

5 StC^£*iTV>& 0 -O h^>v^^PT lco^- KND 1 tZ&fflE 
£;ftTv>& <!; <> JZ, h ^ > ^ P T 1 h Kti* o y ?m-^H C L K 1 
7Hkf£ £ ft & o h7>y'7>^PT20V-^ (i jEUPJKte H V D D £ tit^ 
&tti>l,Z, Kl/'f >(±y- KND 2 H^M^tLTv^o :?)F7>y^?PT 
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[0 0 3 5] 

Kl ^Jfe^J&TNi, ^7> i/7« ^PT3lif7> v X ^ P T i or- 
h tJEmmtLH VDD fcOW(:^$nt^4, -<7) h 7>v^ ? P T 3 
HltiX*- Vm-^HST-fimifcZtlZo fit, h7>y^^PT3(if7> 
•/^ ? P T 2 a** >^<D tlt:h7>y^^PTHt * 
»t<b*iTV*& 0 CtLlCJ:*), F 7 >y^ ^ P T 2 i: h 7 >vX ^ P T 1 t^Bl 
* > j« k & & c £ 7) s Jfp$iJ $ ti & 0 
[0 0 3 6] 

£ mi nffif&mx^t. #fl:C l(ib7>y^^PTl 60 v-'- htV-Xt 
<r>18HzmtiL2tiX\<*Z>o ttz. ?4 KSMifcSftfc h 9 > * P T 4 (i, h 
7>y^^PTl<?)y-bt7n7^i^I (HCLK1) £<afflKgM£$*iT 

LKl^Hl/^;v^i;^UE^ ? n y ? >f§-5|-|| (HCLK1) ^fjSiC 1 
[0 0 3 7] 

m^fflij[ns&g(5 4 c i K&iizm&mmte. mWjlr i £-^a,-c^&.i<!: 

m^i±, 3£*W^A*«Ih1K«U4 b 1 <D®&mJ&tmmx&2>o tz tz L n m^JffiiJ 
EIB&gp 4c 1 h7>yX^PTlOV-^^i0 f h7>y^^PT2OF 
U^li, ^ti-etu y-KND4i:It$titv^o h7>y^^PT 

ior- ht±y- knd 3 izmmztir^z 1 1 ^> tc, F7>^^pt kdy 

- h Kti? O y 7ffHC LK 1 timt&ZtlZo itz, h 9 > s J7s 9 P T 2 «t 
OTT3oy- h (iA*HBIal»S|S4 b lO/- KND 2 mgM£frTV>& 0 
[0 0 3 8] 

>y^^PT4^n^if|S (HCLK1) fcOMUS?iR$*LTi/>-5 0 ^co 
SSJStnlR Kih7>y^^PTl 7> s * & & t § OS^iSE^r S < i"4 

*USft*tf>*LTv^ 0 ^tLtciO, h 7>vx^ PT 1 ***^3K^>t 
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2 0 0 3 - 1 8 5 5 4 2 ~J '. 14/ 

[0 0 3 9] 

fit, /-KND4 (m^jy-K) ri»<bli l|£g<7)->-7 H/y*x^ilte4 a 

1 WiUMtSR 1 rt*m#£*i&o -^)H3MfS R 1 (±tK¥^ -f 

$ tiho tMF* 3 fifti&O h7>y^?PT20, P T 2 1 «£ LFP T 2 

2£^A,t?\/>&o H2Tii, HlffiOfSn&'ffcOrt:*^ 3o<7)h7>^^P 

T 2 0, PT2 1i3J:D f PT2 2 0<&£m^ LTv»*^ H^(±®^<50iS:tCCD £ 
tz%ctzlfmit>tir^2> 0 f LT, F7>v'^?PT2 0, PT2 liii^PT 

2 2 or- Mi, ltl~3tS<7)y7 h I^^^@J»4 a 1 ~~ 4 a 
3<^)tU^SRl, SR2fe«ty f SR3i:i«t?iitv^o f>7>v^^P 
T20, P T 2 1 <fc IT P T 2 2 <£> K U <i ZtiftL. &&<D K 1/ >f >*jttc 
SM^tLTv^o F7>vX^PT2 0, PT2 1 1s£tf PT 2 2<DV- 

xti, -en-rn, l^ifftfitu (video) u^^tirv^ 0 

[0 0 4 0] 

lglWy7 hUv**[sl&4 a 1 O/- KND4 (fflTJ^-K) KJi 
, 2g|<0y7M/^^iK4a2* s l^$tLtv^o 2tlWy7 hl/yT, 
*@i&4 a 2 (iA^JffliJIUif&^4 b 2 & X W p W^IBIhIJ»«R4 c 2 CJ:ot»)£§ft 
O^o :^)2SI(7)y7 h U~y*9®&4 a 2 OA^flflleJI&SM b 2*5*0% 

^miii&sm c 2<r>®mmm±, -eti-rtu ±si^igiwy7 Fi/y^^@ 
^4ai tf>A;£MB!i0B&a$4 b i & «t z>*mum®9&& 4 c i (D®v&nj&t mm-c<b 

Z>o ifz. 2g|^)y7 h V s J7,9m&± a 20W^jy- Krt»«b fi til 7>fg-^S R 

2 * r m^$tL* 0 

[0 0 4 1] 

2gg«y7 h l/y^ ^@K4 a 2 WtB^jy - Kt:ii, 3t§<7)y7h 
Pv;**|I|B&4 a 3«^nrv^ 0 3glO'>7h Ui?X?m&4 a 3 t£A 
MiJUIMU b 3&£tfihl)m®M4 c 3 i:j:ot»(S$iiTv^o :<7)3g 
S <7) v 7 hi/ * 0£& 4 a 3 <7>A*fflHIKfflJ 4 b 3 £> «t tffcb^ffiJIIlg&SB 4 c 3 
<0[U (i, -eti-Ttu ±IEL£ lgl^y7 M/v*?[|]j&4 a 1 <DXt}M 
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^-vl 15/ 



nirau b i & zxf&-)3MmwL c i <Dm&mj&tmmx-&h 0 $tz^ 3i&g 

<7)v"7 h l/v*?[36&4 a 3<Otti7J/- K^fbJim^J'ff-^S R 3 tflhl) £ tiZ> 0 
-^Lt, ->7 M'v**|5I&4 a 1 ~4 a 3<Dtitf)S R 1 -S R 3 t±. 

m%<vm (fctx.if, # (r) . it (o *3«tw (b) w3iioii*ftif 

Vide o^ATjSfta^liSaMc&a) fct£ CTf£lt <b ft^TMP* >f * 3 
10 0 4 2] 

<DmV&mm*±.ULtz ltlOy7 H/yX^iK4 a l<0|Hl^«JSiira^-C* 
&o tliw y 7 M/ y ^ ^ v 7 hi/ y x ^ HKwffiTJ ^ - K 

[0 0 4 3] 

±12 L/c 2 Oy 7 M/y 7s ^ IK 4 a 2 Cli, ^uy^m^rU. (H 
CLK2) a*8M8$*iTi/*& 0 -tfS L/:3ilOy7 h> 1/y'X^ HISS- 4 a 

3CI±, lgS©y7M/^^@K4 al tlPit, ^Dy^i (HCLK 
1) iliHtv^o «Slc?)y7 hWy** 0^ mi, 

^n-^ift (HCLK1) t^n^ffi (HCLK2) bimtiLZtlX 

[0 0 4 4] 

04 (±, El 2 fcjFLfc* 1 »li:Ui B B B ^itWH K7^f/^y7 h 

vv7,*m&<o* 4 \ yyf-*- Yx*%>ho M4K&\,*x^ srk sr 

2, S R 3 isi^S R 4 (i, ^ft-Ttu lti, 2l£g, 3l£gi3 <fc ^ 4 J£ g <7) 
->7 h ly^^^lsIl^^^oaiTJ^^^LTv^o HJ 2 £ «fc m 4 £ #hb 

lt, $ i ilii c <t ^ i B H B i/7gt ^ h k 7 -> 7 biszsxrm&vm 

[0 0 4 5] 

i-T, »itLT, HM* (HVDD) ^^-hffHST^ lg 
g^y7f Ui?X?m&4 a 1 <7)A7JffliJHIM 4 b 1 S*iTv>& 0 -*U3 
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9&m 2 0 0 3 - 1 8 5 5 4 2 ^- V \ 16/ 

«t o > xtimmm 4 b i <d h 7 y * p t 2 & <t o* p t 3 yft&iz & £ 

tttC, h 9 PT 1 tf*y*kmiz%2>fztb, y-KND2 0tfiliL 

T 2 iJct^P T 3 lisfr^ljcfiUlfc&o -tU;«fc*K y - KND 3 Olfi^H 
;Hi&&<7)T\ h7>y^^PTl(it7ti(:^-?.c :wioC, th2jffiiJIIIS& 
«U c 1 KiJ^T, h 7 Vy^ ^ P T 2 ^ttilC^S t i F7>y^ 
^ P T 1 t5 ? ^ "7 ^t.^ tc & & CD -c\ /-KND4<^)lfiliHl/^K:i^o CLfUC 

t sr 1 75 ? m^^tL-cv^ 0 

[0 0 4 6] 

UiSX?®&4 a 1 ^<bHl^;KZ>ffi tilths R 1 ^fty^ti 
ti/^tt§T\ LUUl> (HVSS) <07^- Hi-^H S TtfAJlZtlZ X 
l)m®&M4 b 1 IZ&^T, h^>vX^PT2i3j:D f PT3{±^>^l?JC^^ 
o ^*UC<fc*K / - KN D 1 i3 «t t^N D 2 Olfi^tCH 1/^^ t:^ ^ OT% h 
9 * P T 1 i**7WM^%:Z>o z\<Dtz*b, y-KND2^1OT^;i/ 

K&&<7>T% mtjffiOIHj&glU c 1 Kte^X, h7>y^^PT2*ia f PT3li 
*7ttli:4^ 0 y- KND 3 (om&tf Hl/^;K7)^i-Cf» 

CO-C, h 7 > y X ^ P T 1 li 1 7^iO i i ti-5)o Z.<7>tztt>, S- KND 
4 Wlffi^H W^;l/C0^ J 1 g|Ov7 h U*JX?®$&4 a 1 
iJ^H^KOUlMtSR 1 &mtl2ti2>o 
[0 0 4 7] 

A2jffiUIHS&g|U b 1 K*3V*T\ h7yyX^PT4^^LTL^ ( 
HVSS) ©^n^ffHCLKlM^W, C<7)^ h9>^^PT 
3^>tli:^oti^<7)T\ y - KND 10lfiliH^K^)ii§jf$n 
£ 0 ZtHzX*), pf + ^;^7>y"X^PTllit7ti<7)Jiflf$ti^o 
[0 0 4 8] 

-73, m^Jiffl(eI^4 c 1 IZ&^Ti), MmfiLRli5£TfV?yZ?X?PT 4 
^LTLl/^l/ (HVSS) (7)7n7 7ffHCLKH s A^?^ 0 ^<7>|^ 

, h y yy*9 pt 3 7)^-7 ^ic^otv^ <dx% y- knd 3oswl 
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^-■>': 17/ 



^;Wi&£ C tizx 19 pf-^^h^v^^PT 1 it* >*KjgUc&& 0 
y- o y ^ifHCL K 1 tfL U sols X$>& Mm IZ It , #»C 1 \Z\thV^)V(D^ 
n y ?ffHC L K 1 IcSC^mEE^m^tL^o 
[0 0 4 9] 

Z\<DW>, ^liiiltit th^JffllJIU5&gP4 c 1 K&^T. i^^JtR 1 U«t «9 
h 9 > * P T 1 tf* >ffl& \Zt£Z>t£ <Dfc&$mj)m < o 
[0 0 5 0] 



m^JlHIJIIll&gM c 1 ICisv^T, h7>y^^PT2^7tlC^ 
otv^OT, t>ti«h7>y^^PT 1 J^Lty- KND 4 <75«1£liH 
V S SfiiJCjSTi-^o y — KND 3 <DWMl ( h 9 > * P T 1 <DY 

&TlzW^~a&T1r2>o itz, F 7 > v ^ P T 3 7ttit*^ i: t U:, 

VmmZtitz h 5 * P T 4 Kt±* n y *^-5§-«ft (H C L K 1 ) ^ 

^OHl^^Off-S^V-- KND 3ttKjt8fc-*-&£ t(i^v><7)T\ #1C 
WM!± (f7>y^?PTl<7)y-h-y-XTO) fi|£}f£;Jx& 0 CltU-J: 
f} , / - FN D 4 (Omi^mTLX^ <i:^:F7>y^^PTl # S #B#;*- 
Wzm&ZtL&O"?, / - K N D 4 colli (i H V S S i TUT t ^ o -ZrO&W:. 
lg|Oy7 h U'^^iK4 a 1 ^f>LW^(UMtS R 1 rt ? tB73 



[0 0 5 1] 

£<&B£, £ 1 lllitli, .ffiy3ffilJIUM4 c 1 K£v>T, ^^yX^PT 
1 tf* >ViWJZ?j:2> t § <7>(i?gilJ&7& f 3! <^-6uti:J:l), lg|Oy7H/y 
*y-[U&§4al (ffi*fflj@tt«54 c 1) frb&jjZtiZ&ljm^SRltm&Z 

[0 0 5 2] 

aj^JffllliKSB4 c IK&^X, 7 - K N D 4 (?) tfi^H V S S ^ "CtT 
fflm&HVDDKgM^Sfifc h7>y^^PT3 HfllJJDSn&^M TXtEli, 
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mm 2 0 0 3 - 1 8 5 5 4 2 ^- S J \ 18/ 

HVDDtHVSStOtfiHiH^Ki'So ^D'^i^HCLK 
1A ? H^^ (HVDD) £o£ Jt^Uti, ?o^fl^| (HCLK1) K« 
^7>y^^PT4 tcepjJDSft*/^ T*«JE*>HVDD£HVS S 

[0 0 5 3] 

A^fiIiJHlM4 b 1 Ki3V>T, Hl"^ (HVDD) <7>** - Mf -^H 
STi J A*$^t, h 7 > ^ P T 2 iD i ^'P T 3 ^ 7tii: ^ ^> 0 CIO 
J - KND 1 isitfND 2 fiH P^;WCf£#$ JiteRSg"?? n --r -f 

B<Dzs7 bUi?X?m&4 a 1 j^£>(±L S R 1 7&*HJ#£*l*o 

[0 0 5 4] 

A2J1BIIII8&8M b 1 K*3v>T, ffJK, h 9 y VTs *? PT 4 £7>LT L 
^A- (HVSS) n y ^ffHC L K 1 7^A#2*L& 0 CtLlC«tO> h 7 > 
y'7 * P Tl 3& ? * >«JK^ * ^©t\ y — KND 2 Offiii HVSS ffiij Klg;T"t 
*o -(7)lt^ F7>y^^PT4i:fiCU«|:J:^ /- KND 2 <7> 
fcftj&H&T LTV> < 1 1 H F 7 > ^ P T 1 ri s Hfl$* ^JKJKK*y#S*i&tf>-C 
> y - KND 2 WtfitiH V S S i T-ftTt^o Z<Dtzt&, & jjM B &8M c 1 
<7)h7>y^^PT2^J:0 f PT3 fi* >:RJ8gfcfc&o 
[0 0 5 5] 

» 1 Utt^SR-CJi, m^UHftSM c 1 Kfc^T, h 9 PT 
3(:<totF7>y^^PTl 7«lStw $ *i* OT?, h^^y'X^PTU 
F7>yX^PT2 <h^Bt^^>^S^^^O^Wi^tL^> 0 ZtiKX^), h 
=7 y 9 P T 1 is J: Xf? T 2 HLTHVDDtHVS S fcOMUjriiKsfLri* 

^iiJSti, F7>y^^PT l***>*tlKH*«fc&OJEE«r3a«J: 

o 

[0 0 5 6] 

fit, mMIHMU c 1 K:fcv>T. h7>y^^PT2^t>tlt:^-5 
tt^C, h 7 > y^ ^ P T 1 )5 5 t 7tit:^4 C t C J: y — KN D 4 
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^-v! 19/ 



tliHVSS^f)HVDDf:±#LTHl/^;H:4^ 0 ZVtztb^ lg|©y7 
h l/y^^iK4 a 1 ^^Hl/^wai^SR 1 tWU^I S *l£ 0 
LWO^ny^HCLK 1 tf ? A7J £;fx*U£\ h7>v^^PT4i3<tO f 
PT3 fcflS&JfiR 1 ^^LT^0 7^jf?fl (HCLK 1) tHVDDt^H 

[0 0 5 7] 

tllliitli, lg§Oy7h^^B4al (ffi*ffl|gIJ» 

R 1 rt ? ai7j£;M& t § «t *) i>&*b htiZ> 0 
10 0 5 8] 

JSJUtOJ:? mnffl&teKiiZ lgg<7)y7M/y^^K4a 1 T'ti, 
A7JHJ[e]M4 blCL V<)\s<r>7s9- h«-?-HST**A*$*LTv>-5i:#jc, 
L l/^;K7)^n^ifHCLK l* s A^J$^-6^> HtfJlllllBtflU c lrt^L 
l^l/OffiTJ^S R 1 ^fctJTJ^ft&o LT, m^lPJJI5lM4 c H^L^ 
^KOtb^'fH-tS R 1 * f ffi*$*LTv^^-C, SJR N LU^^n^ifH 
C L K 1 j&*A7j£*i& myt/f«[US&^4 c 1 ^^codti^'fS-f-S R 1 iiH 

[0 0 5 9] 

lgl©y7H/v^^0K4al«|li^tSRll±, 2g|Wv7 
h lxv^^@S&4 a 2 <7)A7J$J[alMU b 2 KA7J£*t&o 2Sg(0y7 h l/y 
^^0S&4 a 2T1i, AMJSj&gM b 2 ClgS<Oy7 h uy**EIB&4 a 1 
<7)L l^^^tBTjff-tS R 1 7^A7J£*iTv>&lj§£^ L l^;i/<7)? n y ?f§-5§- 
HC L K 2 tfXfjZti* tti^7llilBl%«E4 c 2^<bL I/^i^ffi^SR 2 
7& ? {±}7j£ft& 0 ?«bC, 3t§<7)v7M/y^^iK4a3Tii, A^fflHIKSB 
4b3i:2gSWv7h 1^>*X?HIS§4 a 2^Ll/^W|iJMtSR 2tfAJj 
^tiTv^^i:, L W*/KZ>? n y ^HfHC LK 1 t5 ? A7J£*l£ fc, ffi7JH 
tU&glH c 3*>><bL U^;K7)ffi7Jfg-^S R 3rt ? ai7J£*L& 0 C<7)<t^t^ fltf|&<7) 
y7h UiSA?m&frb<7)miJim^--t) s %i&i<ni'-7 h Ui?X9®$&lZAtj2ti2> t 
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2 0 0 3 - 1 8 5 5 4 2 ^- y : 20/ 

^HCLK2^ ^Wy7 M/yX^@K«SM$^o CtUCiD. 
£l&CD-> "7 h Ui?Xj?m&frt>L V^OV^^m^^^fih 9 4 \ 
■7 Y-f&o 

[0 0 6 0] 

PT2 0, PT2 li5J:D f PT2 2oy- hM^^^tCJ: h^>v 
^^PT20, PT2 l^«tO f PT2 2i±, A&fc, * >^Iinc&£ 0 dfUCfc f) 
, #l£<7> Kl"f ^HCk'f^ifl (V i d e o) ^Jblfr'^^V i d e o ^ 

[0 0 6 1 ] 

s& i nife^-eti, ±teo«t ^ m^fflom^ (4 c 1 , 4 c 2 &<£ ^ 4 c 

3) Wf7>y^^PT4Mn^ If -^fH (H C L K) t <Dfii KHSSt/tR 1 £ 
SMI" ^^tCiot, l«7>y^^PTl^ K £ & t § 
il< * & <7)T% h7>yX^PTH ? t VtiO tiCy7 h PyX 9 0BS ( 4 
a 1, 4a2i3J:0 f 4a3) #><b ffiTJ S tl& (SRI. SR2i5«tO f S 

R3) zmmzitzzttf'e&Zo zzx^ coiiUMitit ^ffiRi 

«>*£t>itt£8j 100kn K&5£ Ltv^ £ <h tc <£ I), h 7 > 9 P T 1 > 
Vm<V t ^(DiHtlim^t Y 7 y VTs 9 P T 1 7tiim<D t # <7>ib7Jli t <?) * 
4 * y^ftii (E!4 *<7>A) m^}2 0 n s e cJilli:^4o :<7)i^ 3I£ 
l^)->7Fk/X? Eft 4 a 3 <D Y 7 > 9 P T 1 7& ? * >tkm (SR3^Ll^ 
^OV) X\ ltl©-/7H/ ? HJB& 4 a 1 CO Y 7 > * P T 1 75 ? * 7l*S 
(SRl^Hl/^) 3g|Oy7H/y7^|||K4a3i:*f 
CL-U:h7^y^^PT2 2 <Dfc&Mm&m< %*> t t *>iz, lg@(Oy7 h U 
V7. 9 ®S& 4 a 1 L/:l>7>y7^PT2 0 OJfc^ilJSfiil < ta & 0 Zfi 

tc<fc 19, 3&E<D h7>y7^PT2 2 **^7«ffi>f>* ^JbtJgjKfc&lftra £ , 
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iix g <7> h ^ > v ^ p t 2 o t5 ? ^ >ytmfr h * -itm. \z & h mm t &m.% & z 

O-C, lg§<7)F7>y'X^PT2 0***>«]K*»e>*7tt3Kt-**IIWI^, 3 
SiW(-7>y^^PT2 2 7^ t Lt, e^ff-^V i 

d e oliZS4Xtf5££.i-2>Zt&$lim-t2>Zt&-C&2>o *V>1&Zk. tf T ^ :*-'fi-J§- 
V i d e o<7)y-rXt;^H-r^lift<7)^Mt^WJ-r-?>-<h^-e#^)o 
[0 0 6 2] 

£ fc, ffi^MIsIKSB (4c 1 , 4c2*5«fcO f 4c3)Oh7Vy**PT4i: 
*ny*fc-ig-jft (HCLK) fcOfflKSSigtftR 1 £&m-f2>Z hCtot, HV 
DD^n^it^ (HCLK) £OP^mSS»iL^fr&|^;/ - KND 3 
comfi^&T Lit r & - <h KfeH LT, t 7)RJBIK:fSJ$ $ titz Y 7 y VTs 9 P T 

i^^>^i^;^a^v^|s^^jfp$iji-^^t^-e^^o z<7)fz#>. YJW 

7 9 PT l^Hiftf^-tidtHjeHLT. ->7 hUv**||]g& (4 a 1, 4 a 2 
a 3) WtU^ff (SRK S R 2 <fc S R 3 ) j&qF3c£Kfc& CI J: 

mm? z> m\%(o%it * i> wm-tz z t &x # & 0 

[0 0 6 3] 

£ fc, Hi HMff^Tfi, h 9 > V7 * P T 4 (Djryfflfn.* Y 9 > * P T 

h c l k cis lifcmjEEri^ms n*istc^«ajS7&«a < - 1 zwrn-tz zt 

tfX^Z> 0 

[0 0 6 4] 

Y^yvT.9 h*. -t^x p iomo sh7> * (m#^mM h 9 > * 

) ^f>i«6TFT (Iih7>vX^) •CitmtCiot, 2ft^^2»m 
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#SI 2 0 0 3 - 1 8 5 5 4 2 ^- v : 22/ 

yX^tM^ LDD (Lightly Doped Drain) filCt 
[0 0 6 5] 

$ fc, II 1 IKItli, h7>vX^PTl Or- h <hIEffilJ«fiH V D D t 
<F>m KW&Zin-tz Y y y'JTs 9 P T 3 £v^m^tfH^l7c£ 2 owy- 
hm^9 1 £££^9 2 £^rf £ J: -? \zm$L-t%>^tK& oT, h^^v^^PT 

^yjco r- h mm 9 2 ^v-x-kp^> m t izmu^nm-r o cm 

f«7>yX^PT3 tcepjn$n*/N*-f T*«JBE?& r HVS S £ H V D D t omfiM 
J: *) < F7>y^^PT3(7)-W- h««9 1 

>f>WJC*±, -etL-rtt, HVSSiHVDDt (7)1^1 i H /h ^ ^ IBE^PiD 
£*t& 0 £ft£J:lK f7>yX^PT3CHVSStHVDDiOtfiiJ:l) 

T^WEE^epjrasti* d t \z^m lt, h7>yx^PT3 <o^n. 

■h^it-f&Z. tmmZti2><V'Z:\ y7M/y^?|S^4ah 4 a 2£J:O f 4 
a 3 Z^-fZH K^-f ^4 *^-tr?R H s H ^^gcoxdr^y#tt^g:T-r^-<h* 

[0 0 6 6] 

t tz s mi mmfm-en. v ? > 9 p t 1 <dy- yttuy ?m^m (h 

CLK) t^mtzmmztitzh^yZ/'XtPT 4lZ&^'Ci>, K^KM^Km 
mZtitz2-o<Dr- h«^9 1 £ X IT 9 2 ^ft^i^Cf^l-O/^Ot, _L 
EL/:b7>y^^PT3 <h f7> ^ PT4 t-fpjn £ ti%>/^4 T 

ee^hvs s tnvDD t<7)mamx 0 < %^tzm&bzi>^ YvyvT.9 
p t 4 (Dmm^it-r act t5^p$u £ n& 0 ^ois ^ h 7 y v r * ? P T 4 o# 

tt^Mt^-iCSHLt; y7H/y^^iK4a 1, 4a2fcJ:O f 4a3 
im-f&U Ky>f/<4 ^^tr^ B B H ^7jt^g<7)^ + ^y#14^{g:T-ra-i:^^ifp 
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[0 0 6 7] 

(*2H*fe^3K) 

i5l±, *^om2^^^=t^^ B B H ^Mg^^L/j¥MIl-C^^>o HI 
6(i, 115 \ l Z7f:Ltzm2mmMm^l^m^Bm^W:^>li K7^/^ftt^y 
7 \-VV*?^(Dm$hmXhZ>o H17(i, 2owr- MiS:ttinf t ^ 

[0 0 6 8] 

if, ®5£#HSLT, ^0^2^W^HJ:^nt H B H ^^m-e(i, IS6 0 

iS^^uv^ 0 ^sbi i bz-r v >; ^^^ciee^tt^^is^i 2 

, nft^;H7>y^n2a, BUm^ 12b, Iffllf 1 2 b ^JtftgEffi 

^n^#M* 1 2 n*Mo*j-[pim@ i2c, 1 2 b t^mmm 1 2 c t 

(DffllzmnztitzWLMi 1 2 d, £3J:tf\ ffiSj^fil 2 eCiotM^tLO^ 

0 f LT, nft^;H7>y'X^ 1 2 aWy-7lifflfill 2 b *5 «t LFffifid 
#*1 2 cC^M£*LTV>£ttfcK, Klx^T >(i KV^f >^^M$tLTv^ 

fc, 1 :22K;ftH J: 9 ^|£6 0±^ H/j^Rl 10K1/^>|S^ 

IEW (t£S) f & fc^^7K¥^ >f7f ( H S W) 1 3 is «fc y H K 9 >f 1 4 

Jt^tL-cv^ 0 itz^ m^ui i offers «t o \z\ mmeo±i,z^ m^u 

1 1 <DY- YffiLZmW) (MS) -ThtztbOV 5 m&f htiX^&o & 
is, tK¥^^ 1 3 Uli, EI5T{±*>f 7f^2o<7)»L-Ct^/i\ ®if 
0&fclSi:fc&je»tK113#iTi/»&o HK5'f/q4feJ:0 r VK5'fAl 
5Kov*Tfc, H5-e(i-etLf?^«)S:i-^ ->7 h WT.?* 2^<D^m7FLX^ 

*a f , mmwmzBctzmzifmwznx^ho 

[0 0 6 9] 

IH 6 C^-r«t 9 H K9>f'<l 40|*Jgmcfi, M^v7M/y^ 
^HIS&l 4 a 1 , 1 4 a 2*3*0*1 4 a 3 75 ? f£lt ibftT^&o IH6 Tti, 
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<Wm 2 0 0 3 - 1 8 5 5 4 2 ^- v : 24/ 

IM<7>fg!BMt<7)£#>, 3S<Ov7 M^v^^ESSl 4 a K 1 4 a 2 is «t 1 4 
, lg§Wy7M/y^?IKl4alli, AMJUIJ&tM 4 b 1 is J: irattMU 

Era 1 4 c 1 cj:ot*s$ntv^ e Atimm&u 1 4 b 1 it 

B^<7) [I2IMJ <7>- f?iJT'ab •) , ttftfflllBlRffil 4 c Hi, ^:|§Hjo r^ini 
[0 0 7 0] 

1 Sl<7)y7 h 1 4 a 1 OA^ffiiJSM 1 4 b 1 ti, nft^^ 

h7>y^^NTl, NT2fc<tO f NT3t> KSMSsSfifc n^- * ^ 

h7>yX^NT4i:, n^*^ h 9 > 9<T>V — 7* - K W >ffl%mffi1- 
tiZX 0^$ttfcSfiC 1 fc«r^-Cv^ 0 tfc, lg|<7)y7hPy^ 
* HISS 1 4 a 1 OffiTJfJJIIlM 14clli, AMJIUM 1 4 b 1 <b IW, n 
t^b7>y^^NTl, NT 2, N T 3 & X tfN T 4 fc , fiC 1 t 
-ev^ 0 &jb\ nft^;H>7>yXMTl, NT2, N T 3 *5 <fc tfNT 4 (i 

, -eti-rn. ^mwo rim h^>v**j , r^2 h 7 j > rni3 h 

[0 0 7 1 ] 

id-c, m2mmMm^ii, mtmm&ui 4 c 1 uu A^fflynirai 4 b 1 

ij, & 1 0 0 k noj£tn:flt*^r1"&?SJStn;R 1 ^$<bi:^ti/^ 0 
[0 0 7 2] 

i /c, m2 nnfm-ei*. xtjm®&& 1 4 b 1 & j: vmtsmm^u 1 4 c 1 

Kt£lt<b*l/in?-^*;i/ h7>y^^NTl-NT4i, ^fiC 1 £fflU£-f & n 
f> 7 y'sTs 9 tit, t<TnIOMOSb7>y^^ (S#l*Ih7 
^?>45TFT (SIh7^y^?) t:iotfl$iitv^ 0 JilT 
. nft^;H7>y^^NTl-NT4li, ^ti-Tti, h -7 > * NT 1 ~ 
NT 4 tfo1-*o 
[0 0 7 3] 

£ fc, H 2 HMf^-C(±, h 9 > * N T 3 £ «fc Z/NT 4 fi, 0 7 K^-f «fc 
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Mi9 7(2, -eft-TtU — 3r<0*-**;l^i£9 6 c J3«fc0 f f&;fr<7>?--v*;l' 
Iti9 7c±i:, y- h iSfeif JlH 9 5 HLTM$tltv^ 0 ^Lt, -^<7)^- 
^ 7wHit9 6clJ, -^O^Jt^M^fW^i^^«^Mt/M<h & L 
DD (Lightly Doped Drain) flfcto y 96at 
-tOLDDfMO KW y«9 6 b ft* J; 9 Kff^J&S tiT& 0 , flfc 

-v-^MWft 9 7 ct±, flfe^TOLDD«i£<?5y-^^9 7afc, «OL 

4 y^it9 6b t y-^««9 7 atli, *3lOrt«ft^jft«J««**rL-C»/^ 

o 

[0 0 7 4] 

-?- LT\ 16 tC^-f J: ? l21I»F7>y^i'NTl-NT4, # 

ici^itmigiRiii, -e-n-rn, 122 ^Ltzmimmfm^ F7>^ 

^PT 1 MC 1 ^.fctfS&JgtfiR 1 K#jfcLfcffi*Kfti&S*LTv>a 

o £Ofc2^J65&JB|-rW\ SSffitftR 1 {±m^fflEIKSUl 4cl<0h7 

>v^^NT4^o-^ifi| (HCLK1) fc^mKSMfc$*iTi/»-& 0 fcrtf 
U F7>y^3'NT2j3j:t) f 'NT3(OV-Xii, -5-*i-r*L, ^ffiijmfiHVSS 
K«M*$*iTv>*fcfc&fc, F7>yXMT \<DW4y ItJEMlMi^LH V D D 

[0 0 7 5] 

-0^2 mmMm i:uy7H/^^Ki4a loztih 

mi, ±S£ L^H 1 Wli: Uy7^y^?ro4al (EI 2 $Jg[) £ (3J 
[0 0 7 6] 

2gg<0'>7 M^v^^EIKl 4 a 2 (iAMIell&SR 1 4 b 2£J:OTi 
^JfflllHlKSB 14c2C<to ti fife $ fit is , 3gg(7)y7FPy^^ @j® 1 4 
a 3 tiAtMUIHS&SB 1 4 b 3 is J: ^mUMM^U 1 4 c 3 KJ: oTfgJ&£ftTv> 
ho fit, 2ti^y7h VV7s*?m& 14a2ioit) f 3gg<Oy7H^y^ 
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1 4 a 3 <n>W$&M$Ll±±MLtz 1 l£g<7)->-7 h W7.*m& 1 4 a 1 <T>m 

&mmtfs\mx<hz 0 

[0 0 7 7] 

i 7*c, tK¥* ^7f 13 (2*5 tfcO h7>v^^NT3 0, N T 3 I t/N T 

pt3o, pt3 ij3j:o ; 'PT3 2o*^i/7ttv^^ m^umm^m^ 

Ctzm.tzm&fhtiX^& 0 ^LX, h7>yX^NT3 0, NT31i3«t^N 
T3 2<7>r- Hi, -^n-TtU l^@-3^g<7)v-7 h ]/iSX?m$&l 4 a 1 ~ 

14a3WSRK S R 2 £<fc S R 3 K^SfrT^&o £ H>y 
X^NT30, NT 3 1 feitFNT 3 2<0 7-Xli < -?-ft-e*U #l&<7> > 
*ftfc8M*$*i-CV>&o itz, h7>vX^NT3 0, NT 3 liSJ^NTS 2 <£> 

kw>«\ l^otr-f^-fli-^jtt (video) KSMfc$*tTv>* 0 \£r 
*m-%m<omi. fztz.i£\ m (r) > m (g) *5ct^# (b) osmn^tfr-* 

^f-Sf-V i d e ori s ;A#£ft£J#^(i3 2Mc&£ 0 
[0 0 7 8] 

HI 8 f±, EI 6 K7FLtzm2mMMWi^ «t ^Ht H B B ^^«<7)H K5>fAO'>7f 

K <fc & v "7 hi/ * E]j&-Cfi, EI 4 t fc» 1 HM^ltK i^»y7 M/ 
* ^r/^'ft-FOyDy^ IS-^-H C L K 1 £ «fc 0* H C L K 2 , & J: 

(7, 7 ^ - hf f H S TOH 1/^;^ L l/^;i/^^$^/:iiOif ^, -e 
^ n y ^ -^-H CLKli3«ty f HCLK2, £ J: t>\ * * - h fg-5§-H S 
TiLUM^o d*iKJ:*K ^ 2 Hif § C <t ^ y 7 hi/ y X ^ EK^ f> (i 
, 13 4 ti^Lfc£ll£ii^JRKJ:4 y7 h Uy^^M^OtliMfSR 1~ 
S R 4 OH L £ £M3££-££»££;rr hm^tf&t} £ *i£o * 

a7>y^^NTi 7^ yvm<r> t # <7)mjjms?t<D 9 4 x y w-rtim. m 

8 4><OA) t5>^2 0 n s e c&JiKfc&o £*UC«fc *K 3l£g<7> h 7>y7^N 
T 3 2 ri>°* 7ttl8^<b* >*KSK&&Bg|ig l^@<7)F7>y7^PT3 0 
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[0 0 7 9] 

&2Hi&BS-et±> ±IB^<tdC> m^lBiJEM (1 4 c 1, 1 4 c 2£ e tt/ f 
1 4 c 3 ) Wh7>yXMT4^07 Mf-^fl (H C L K) OfflKS&Jfii/L 

* & wjifsfji i mnxm t mm<vn$k*nz> z t wc § & 0 

[0 0 8 0] 

(i3iiii) 

[0 0 8 1 ] 

-^3iliii:<t^fiELi^tT1t EI 9 ^TK-fct ^ ti, 1^7 0 
JtK> gUj^2 1 T^iWbftT^&o 13 9^^2 1 i:tt, lKSfrO 

il^^Ltv^o R^lfP2 lev h «; ^^^Hgeg^tL7t:#®^2 2 ti 

, 2oOpft^^h7>v7? 2 2 ai3J:^2 2 b (MT\ h^>vX^2 2 
a^3J:U f 22btv^) £ , Mfii^s: 2 2 c <h , PtM 22dL 1^® 22ei, 
iI22dtii22e i: OP^HR^ ftfzmmE Lit^-2 2 f t ^ J: o Tf?iJ& 
£frT^&o h ^ > ^ 2 2 a <7>r- h (ir- hUlC^M^tLTV^o 
h 7 >v\X? 2 2 a^>y-^(i Kl/^f >*lUC^£*iT^&o £tc. h7>-/^ 
^2 2aOKM 2 2 cJ3<tO f f7>y^^2 2 b (0^- h 

I^Hti/^o ifc, h 7 V s J7s 9 2 2 bO FH >l±R&ffi2 2 d KgM^StiT 
v*4 0 H K7^'*4rtlflM)llll&1fcj£ti, gj 2 Ktf L£ p ^-Y h 7 > v 

**£fflv^v:7 h l^v^^EU^Uct^H K7^4 0«j&<t|B];|f^&& 0 H3 

itefita^ttE Lm.^mw(v zKhm\-<DUfr<vmm$, m 1 ^l^h 

[0 0 8 2] 
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i3Hitl!ii:iJv»t4, ±SB»l3SJt3B&fcH«L W*IBiatt« (4 c l, 
4 c 2 «fc If 4 c 3 ) (0F7>y'X^PT4^o 7 ^ ff-Sf-fJl (H C L K) t <D 

ft£ wnw-r * - 1 **t? § & & t*<o±fB» i mn%m t mm^mznz - t #-c 

[0 0 8 3] 

Hl0«r#HSLT, :«|4iil|tli, *3&9!&*r«E L^^g^ii 
[0 0 8 4] 

I<Ofl 4 Ilflia -S^SiE Ltfiitii, H 1 0 K^i" J: -9 3£«8 
0±K, m^U3 im^ilrhtiX^^o m 1 0<Dm^^3 1 K«\ IB* 

^«^^Ltl^o ^95 3 h 'J ^X^Hgeg^tL/i#®^3 

2t±, 2off)nfn^ h 7 W7s9 3 2 a ££^3 2 b (JilT, h5>y*X^ 
3 2 a i5 «fc Xf 3 2 b £ v» -9 ) fc, *SBfr#4 32c^ RftS 32dt, PtM 3 2 e 
»«3 2 d <hPJMS3 2 e *>IUK:fl5#$ *lfc^f|8E LfStT-3 2 f £K«fcoT 
iS^tv^o h7>y^^ 3 2 a <£>r- HI**- H&KgM£$ftTV>& 0 i 
fc, h 7 > y ^ ^ 3 2 a O K 1/ ^ > l± K 1/ $ ti t 0 i , f7 

> * 3 2 a <D V -X HfiffiiftSfi 3 2 c £ «fc 0* h 9 > * 3 2 b h 
tfWtWiZIXX^&o ifz, h?>i?X9 3 2 bOV-^(il|3 2 di:Sj«$ft 
tv>4, H K7-fA'i 4|*jg|$<£>[HS&1tJ&(i, 06i:^Lfcnf ^r*^b5 

>y^^^ffl^^y7 h l^v**[III&KJ;*H K"?>f/*1 4WMt|5Ii^^ 
o i4WlCU«E L f ^^f O ^ ti t> It 

ltch 2 * mnm k x %> m^m^mm t mm-e&z 0 

[0 0 8 5] 

, 14c2J3«t^l4c3) <D Y 7 y 9 J7s 9 N T 4 t * n y ffe^r&L (H C L K 
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[0 0 8 6] 

(^5^W^) 

■>7 h WvX^[D]{^coai^JlIiJllM$:^L^[pI£Slll-e*)^> 0 Hi l£#HSLT, 
[0 0 8 7] 

-f&t>*>, -<0^5*M^^«t^?ft H H H ^^S<7)H K7^f^«t^v7 
M/ ^HIIf&(7)ttl^JlllJleIlf&^2 4 c 1 (i, il lC^fi^:, h^>v^^ 
PT2 1, PT22, PT2 3^J:y ! 'PT2 4 t V4 lr - K3gM£ tltz h 7 s 

J&£ti7t#:i:C 2 1 t^^^^ho &i3, tb^JiiJJHIli&^2 4clli, *#§9!<7> 
mi HJTOJ 60-M*e*^o ^/c. F7>y^^PT2U PT2 2, PT2 
3i3«t^PT 2 4 (±, -e-fi-m, ^l§B^<0 r#l h7>^^J , r*2h7> 

[0 0 8 8] 

dt\ f|5ll*fe?l2$t"eti, &7)mm&U2 4 cm, m 1 0 0 k no»Lli 

£^1-&;§5}£#lR 2 1 <bn^-A,-ev>;z> 0 

[0 0 8 9] 

;£ fc, H 5 HMff^-e^ h7>y^^PT2 l-PT25t, MC2 1 £ 
Mt^.h7>y^^t(i, t^TpI<7)M0S b^v*? (!WIh7 

[0 0 9 0] 

3: fc, HI 5 Iteiitii, h9>^^PT2 3li, HI 3 ICtf L fcfc 1 H» 
[0 0 9 1] 

fflSE# 2004-3014580 
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fit, Ell 1 <fc -9 h7 > * P T 2 l<7)7-^li/ - KND2 

2t:«i$iiti/»4ttti:, KM Xi^ffiijmfiVS S K:3f M£*iT^& 0 ^ 
Wh7>y^^PT2 Miy- KND2 1 KSMfcS *IT^£ t t i> 

X^PT2 2 <av-*l±jEmmteVDDK&^£;M-rv>& <h t KW >(± 

7- KND2 2 UgM£$*iTv>* 0 F9>'^^PT2 2 K:(iAtl 

[0 0 9 2] 

il-C, £5 Illit'li, F7>y^^PT2 3tn7>yX^PT2 
y- h bJEmm&.VT>Tib<r)mz&WiZinX\<*Z> 0 Z<D F7>yX^PT2 30 
y-ht:iiAMf«^tL-&„ fir, h7>y^^PT2 3i^7>y^ 
^PT2 2^t >*KS<7) 1 1 (: h 7 > 9 P T 2 1 £ * * K|£ 

lt^tLTV^ 0 inn J: 0, h7>y^^PT2 2 £ h7>y^^PT2 1 ttf 

mmz >tm k & & - 1 tmm z *i& 0 

[0 0 9 3] 

ifz, H 5 Illltli, F7Vy7>^PT2 4li, h 9 > 9 P T 2 1 <D 
r-Ft70'^ift (CLK) ^fflCgi^jltv^o :<5h7>^? 
PT2 4 cor- MCti, h7>y^^PT2 3 <D* >WM<r>Mffl h 

ymm<r>mmm h s 1 7m*s £ 0 t^, h7>yx^PT2 5ii 

h7^y7,^PT24^077ffI (CLK) tWWCg«$tLT^-5e i 
fc* §iC 2 llib7>y'7^PT2 1 coy- h t V -X £ OlWtCft«$ *iTv> 

[0 0 9 4] 

£ fc, §5 llfltli, i^ffifctR 2 Kih7^y7^PT2 5t?u-y?m 
(CLK) fcOfflKgM^Sti-c^&o Z<7y&1&mR 2 1 fi h PT 

h7>y^^PT2i^ >w.m<o t # (cm^miBiftffi 2 4 c 1 ^ & m# 

£ ft £11-^131 £ £: tUc, l>7Vy^^PT2 1 7 iKtti 
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[0 0 9 5] 

, i "f\ A£Hf C^i^ttaot, h 7 y VTs 9 P T 2 2 is <fc V s 

P T 2 3 ^t7^lCi-So * n v tm^C L KtJ ? L 1"<;WC&& C £ £ 

iot, h7>y^^PT2 5^>^J:^-5o h 9 > v r * 9 P T 

2 4<DY- M:i±, F7>y'X^PT2 3 <?):* >#©.OHJffl <b >^ 

mnnmmim hti^m^si tmm ztiz> 0 - tuz ± o , h ^ > * p t 2 

4 a** t t i> H x 7-KND2 1 (DMMLtfL l/^^UftTtiOt? 

, F7>yX^PT2 1 ri ? *>;0c^C&& o 70 7 7ff CLK^Ll/^ 

[0 0 9 6] 

£ $ 5 ^ttJ&flg-Cli, StStltR 2 1 [Z X 19 h 9 > ? P T 2 1 j&M- > 

K * £ § CO < * & 0 
[0 0 9 7] 

CO<h§, h 7 >y P T 2 2 ^t7ttlC^otv>^Wt:\ 
7>yX?PT2 1 ^r^LTy- KND2 2<7)mf£f±VS SUPJKl&T-f &o 

y - KND 2 1 omfi (h7>y7?PT2 1 <7>y- h fi % W»C 

2 1 t:±ot F7>y^?PT2 1 wy- h - V-xr*mEEri s 1i}#£ft<l> <t ? K 
. J - KND 2 2 (VmtL (f7>y'7^PT2 lOV-^lfi) OfiTi:#of 
fiTtio ttz, h7>y'X^PT23 rt** t & ^ K 

m^tifz h jyy** PT 2 5 tcfi, ^Dy^fl (CLK) ^fjOHl/^ 
JKTMf-^V- KND2 lfiJlc^v;ti-^- fcl±4^-e, SiC2 l^tff 
(h7>y^^PT2 l<7)7--h-y-^F B HE) (i*tit£*i&o .ItUCfclK 
y — KND 2 2 Ot^^ftTLtv^ < t |{:h7>y^^PT2 1 75 ? 1ftB# * 
gU;*t3f £*i£OT% y- KND 2 2<7)mfi(iV S S itfeTtSo -e-ois*. 
m^ffliJEIM2 4 c 1 7&><b L l/^;i/Offl^^TO$ii-5o 
[0 0 9 8] 

- 0 5 nnj&mx'i± . h ^ > v * *? p t 2 1 t&m- >*t®»z & & t # 
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[0 0 9 9] 

£ fc, y - KN D 2 2 <7)mfi/6 ? V SSi "C©T L £ b^(D S — KND 2 1 <7>m 
fitiVS S ct *) M£< &oTV>& 0 C<7)7t:<>6, IEffl«fi V D D KgM£$ tL/j h 5 
>y^^PT2 3 uep*n£*i&/>*>r T*mi±(±^ VDDtVSS tcomit^X *) 

[0100] 

com, A^«-^-75 ? L d fcCiot, h 9 > ? P T 2 2 &«fc 

y f PT2 3^>»^-5 0 i5IIff^ltii, h^>vX*PT 

2 4 7^*-7#clgUC&& 0 1" h7>y^^PT2 3t h7>v^?PT2 

J:0 f PT2 4^LtVDD^n7^ftjS (CLK) OK K 

[0101] 

ifc, l5»ltlJ, t>ti<7)b7>y^^PT2 3*^Lty-KN 
D 2 1 (DMitL^U I/^;n:±*f«5Ct K «fc 19 , f7>v'x^PT2 1 t^*?!* 
®.Jw*:& 0 «fc *K h 9 > P T 2 1 £cfct>*P T 2 2 ^iMtVDDi 

V S S ^F^:lIIWti^ WM^ti^o 
[0 10 2] 

£ <?)m. m 5 ISIItli, f7>y^^PT2 1 #*7*mK %Z>t£<DB 
&mmit. F7yy'x^PT2 1 ***^4*3Bln**i: §oj©«Fa«J: 0 £ii< & 

Z) o 

[0 10 3] 

fit, h 7 > y^ ^ P T 2 2 ^ y^lt:^«& 1 1 i I:, F7'/y^?PT 
2 H J t7ttii:^^^tCJ: Ik /-KND2 2<7>mf£(2VS SjJ^VDDI: 

[0 10 4] 
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[0 10 5] 

m 5 Hifeff^t fix ±f£C0 i^:, h 7 > * P T 2 5 t ? u y ( 
CLK) fcomtcrtlSt/LR 2 1 &#ti£t&Z£iz£^X* h 5 > v * * P T 2 1 
#^mMiJlQlTO2 4 c 1 (i/7 M^v^^ElK) ri^ffl^Sti 
&ffi**IS?^ii:^l*o fit, C<7)i5ili.l-eii, ±ie^m 
*&^$ t IbM Oi&jfiil (jfoi 0 0 k a) S:ttSSiIj5i;R 2 1 15 , h7>y 
^^PT2 1 tf* y*km<F> t lOfflMf h?>*JA9PT2 1 ^JRJgtf) 
£ &<7)litf)m-%t<7)? J l >y<D-ftimm*)2 0 n s e ci±C^So Z<Dtztt> 
, ±1511 1 Wi^i, ^f5e^«t (9 2 off(7)^co7K¥x >f -y ^-7)^ 7*t®»c 

t«r«j®ji-*c:t75*-e§*o *<7>m%:, m& w> 4 x\zmm-t z>mfe<r>%it 

[0 10 6] 

(» 6 iiii) 

mi 2t±, *5%w<vm6mMfmiz£&wL&m^mw:<7)H b^j'^mm-tz 

[0 10 7] 

-T : 6 IMic J; ^ i B B H i^t<7)H K?>fAS:iijit*y7 

M^v^^lUJ^oai^ffiiJIllTO3 4 c 1 (i, 01 2 tc^i" «t 0 F7>yX? 
NT2K NT 2 2, NT 2 3 ^ il^'NT 2 4 ^>f K3£M£ ft£ h 7 > 
■>'7^NT2 5 F7>y^^V-7- Kl/^f >m*mmir2> Z t tz X V)^ 

mztitzmmc 2 1 t*^A,x^z> 0 th^ffiij®M3 4 c 1 wt, *$mv> 
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1 HS&SBJ <7)— mx~$>Z>o ttz, Y y >y^^NT 2 K NT 2 2 , NT 2 
3£J:^NT2 4(2, -etL^n, *§PJ3<7> riH7>y^^J> ^ 2 
v*?J . Tig 3 Yyy"J^9\ H X a TIM f7>y'X^J 1?iJ-C&& 0 
[0 10 8] 

::t% m6mm^m^ii. tatimm^U3 4 c 1 iz, i^iook nornm 

[0 10 9] 

ttz, t6lliit(i, h 7>y^MT2 1 -NT 2 5 MC 2 1 £ 
[0 110] 

£ fc, & 6 ^lifc^Sg-Ctt, h7>yX^NT23li, 07i:^Lfc*2 
[0 111] 

fLT, HI 2^tJ:?i:, *6Hii!iO F7>yXMT 2 1-NT2 
5 , WfiC 2 1 is J: ^'ilSfjiR 2 1 (i, ^ti-Tti, El 1 1 Lfcfg 5 $m$m 
<D Y ? > 9 P T 2 1-PT2 5 , #»C 2 1 & <£ ^ffiR 2 1 K*tfD L£ 

fifi^^M^nrv^o i-55:t>*>, ^^6iifitii, MR2 nth? 

>y^^NT2 5i7n77ffl (CLK) fcOHJKS?!ftS*LTV»*o fc£L 
, h y y 9 N T 2 2 & «fc t>*N T 2 3 <D V (±, -etL-TtL, ftHmte V S S 
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